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Synopsis : This paper treats with the relation between the perception of vibration and related factors. A
survey by the questionnaire was carried out for 930 residents to obtain their perception of vibration nuisance
in roadside areas, and they are analyzed in relation to some relating factors. As a result, influence of vibration
on resident's feeling was found that heavy vehicles running in night-time cause main influence and the
perception of vibration changes on the physical conditions of the expressway routes. And the differences in
the perception of vibration nuisance were analyzed by the type of use and the structure of building, and the
length of living years and so forth.
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1. Introduction
As the urban areas have been developed highly, the elevated roads have become popular in the urbanized area, and
the environmental problems caused by the road traffic on the elevated highway, such as noise, vibration, air pollution,
and so on, have been more serious. Especially in this study, the resident's perception of vibration nuisance in the
roadside areas of the elevated highway was surveyed by questionnaires, and analyzed in relation to the concerned
variables. Some interesting results obtained in this study will be utilized to develop the counter-measures for reduction of
vibration.
2. The outline of the sunrey
2.1 Method of the survey
The survey was done at 20 areas which have periodical complaints about traffic vibration in the roadside areas of
Hanshin expressway, and questionnaires were distributed to about 700 households (at least 20 households in each area).
Research attendants visited at subjects' homes and asked to answer the questionnaires. These were recovered by
revisiting, but remaining questionnaires by mail. The major items of questions of the survey were the resident's
perception of vibration nuisance and noise nuisance and the degree of its influence.
2.2 The condition of the recovered samples
The number of collected questionnaires was 930 for individuals and 451 for households. The rate of return was
39.1% a person and 66.1% a household, and these samples were regarded as sufficient for statistical analysis. In these
samples the proportion of respondent's sex was almost even and the distribution of age was balanced.
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3. The sensitiveness to vibration nuisance and it's influence factor
3.1 The cause and the perception of vibration
First, the proportion of the perception of vibration which was expressed by the proportion of. the people who
perceived vibration nuisance often or sometimes was about 70% as shown in Fig. 1.
often feel sometimes feel hardly feel
Fig. 1 Perception of vibration nuisance
Secondly, in the question for the type of vibration (Fig. 2) more than 30 percents of people selected the item of
shaking, and about half of the former of people also select of the item of swaying.
And people who selected the item of recognizing feeble sound or the item of indefinite feeling were about 30 %,
this was assumed to show the influence of "low frequency noise"[l].
The answer to the question on the time zone of vibration and the cause of vibration show that a lots of heavy
vehicles running in night-time influence the resident's perception of vibration nuisance (Fig. 3, Fig. 4).
~ 40.0
't:'
G)
~ 30.0(I)
c
co
.... 20.00
c
0
'of 10.0
0
a.
0 0.0~a.
G)
ii
sway (low frequency shake (high frequency both sway .,d shake indefinitely feel
vibration) vibration)
Fig. 2 Type of vibration
recognizing feeble
sound
';ii 40.0
't:"
Q)
~ 30.0
c
«1
'+-
o
c 20.0
o
.-e
8. 10.0
o
~
Q.
G> 0.0
:S dawn night-time daytime all day the others
Fig. 3 Time zone of feeling vibration
....-....
~ 80.0
Q)~ 60.0
CJ)
~ 40.0
4-
o 20.0
c
o
·f 0.0
o
Q.
e
Q.
Q)
-£
heavy pavement heavy underground
vehicles joint of the vehicles railway
running on elevated running on
elevated expressway surface trunk
expressway road
subway nearby the others
construction
109
Fig. 4 Perceived cause of vibration
3.2 The grouping of area by the perceived proportion to vibration
The twenty surveyed areas were grouped into three categories based on the responses of the residents, as follows.
CDAreas of the low level of influence of vibration (Fig. 5) :
The areas in which the proportion of people who selected the item of "often feel" is low and that of "hardly
feel" is high (fhree areas. The area of number 12 was excluded from this grouping, because this area has' a
lots of complaints.).
®Areas which have no specific cause of vibration (Fig. 6) :
The areas in which the proportion of people who selected the item of "expressway" as the main cause of
vibration was considerably low as under 50% and with the near surface trunk road (Four areas. The area of
number 14 was suitable to both group CD in Fig. 5 and group ® in Fig. 6.).
@Areas of the high level of influence of vibration :
The areas except group CD in Fig. 5 and group ® in Fig. 6 (Fourteen areas.).
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3.3 Analysis of the perception of vibration by the area groups
The perceived rate of vibration and the physically measured level of vibration were analyzed by the area groups.
The results are shown in Fig. 7 and Fig. 8, which show considerably clear tendencies by areas between the
conscious measures and physical measures.
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3.4 Analysis of the perception of vibration by the related factors
The perception of vibration from expressway was analyzed by the related factors in the above-mentioned group
@ areas (317 households, 663 persons) and the major results were illustrated in Fig. 9 -- Fig. II.
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Fig. II Rate of perception of vibration by the use type of building
These figures detected the typical cases where roadside residents often feel the vibration nuisance more than usual.
These are summarized as follows:
1) The case the building is for residential use (including dual use building both for residential and business).
2) The case the length of living years is large (length of years often construction of the building is also large).
3) The case of the wooden or steel framed structure building.
4) The case of open structure (less wall area) on the first floor.
S) The case where there are some persons who stay long time at home for example, aged people, self-employed,
house-wife, and so forth.
4. Summary
In this study it was found that the influence of vibration was caused mainly by the heavy vehicles running in night-
time and the perception of vibration differed by the physical condition of expressway routes, and by the type of use
and structure ofbuilding of respondents and the length of living years and so forth.
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